Improved ventricular function by enhancing the Ca++ sensitivity in normal and stunned myocardium of isolated rabbit hearts.
A possible cause for the decreased function in postischemic reperfused (= stunned) myocardium could be a decrease in Ca++ sensitivity. To test this hypothesis, we used an agent with reportedly Ca++ sensitizing properties (EMD 57033) and performed experiments on a total of 17 isolated rabbit hearts that were perfused with an erythrocyte-containing medium in a modified Langendorff setting (hct = 30%; Ca++ = 2.0 meq/l). The hearts were divided into two groups. In one group (n = 9), the Ca++ sensitizer (30 microM) was administered to nonischemic myocardium, and in a second group (n = 8), the Ca++ sensitizer was administered after 30 min of reperfusion that followed a period of 20 min normothermic, no-flow ischemia. In the nonischemic group, addition of the agent, improved left ventricular (LV) function significantly. In the ischemic group, LV-function was depressed at 30 min reperfusion compared to control. Again, the agent improved LV-function significantly. The increase in systolic and diastolic function was comparable in both groups as well as the oxygen consumption that was significantly increased after administration of the agent. In both groups, the agent neither exhibited significant, positive chronotropic nor arrhythmogenic effects. We summarize that the novel Ca++ sensitizer acts as a potent positive inotropic agent in the isolated blood-perfused rabbit heart. Because of the agent's properties to ameliorate postischemic contractile dysfunction, this general strategy may be useful for treating poorly functioning reperfused myocardium.